Dac-l 2-2005 04:43pm Frora-MOTOROLA 



13475763750 



T-076 P. 005/014 F-691 



AMENDMENTS TO THE CLAIMS 

1. (Currently Amended) A method for antenna beamfonning in a communication system 
comprising a plurality of subscriber units and a transmitting communication device 
having an antenna array comprised of a plurality of array elements, the method 
comprising a step of jointly optimizing a plurality of weighting coefficients to produce a 
plurality of optimized weighting coefficients for use by the transmitting communication 
device in transmissions to the plurality of subscriber units, wherein each subscriber unit 
qf the plurality of subscriber units is associated with a different bea m of a plurality of 
beams and wherein each optimized weighting coefficient of the plurality of optimized 
weighting coefficients is associated with an dement of the plurality of elements and is 
further associated with a subscriber unit of the plurality of subscriber units. 

2. (Original) The method of claim 1, further comprising steps of: 

modulating a plurality of signals to produce a plurality of modulated signals, 
wherein each signal of the plurality of signals is modulated based on an optimized 
weighting coefficient of the plurality of optimized weighting coefficients; 

transmitting each modulated signal of the plurality of modulated signals via an 
array element of the plurality of array elements. 

3 . (Original) The method of claim 1 , wherein the step of jointly optimizing a plurality of 
weighting coefficients comprises a step of determining values for the plurality of 
weighting coefficients that jointly maximize a signal-to-noise ratio for each subscriber 
unit of the plurality of subscriber units. 

4. (Original) The method of claim 1, wherein the step of jointly optimizing a plurality of 
weighting coefficients comprises a step of jointly optimizing a plurality of weighting 
coefficients based on information concerning a plurality of propagation channels and an 
autocorrelation of background interference and wherein each propagation channel of the 
plurality of propagation channels is a propagation channel between a subscriber unit of 
the plurality of subscriber units and an array element of the plurality of array elements, 
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5. (Currently Amended) A method for antenna beamforming in a communication system 
comprising a plurality of subscriber units and a transmitting communication device 
having an antenna array comprised of a plurality of array elements, the method 
comprising steps of: 

approximating one or more terms in an expression which jointly optimizes a 
signal-to-noise ratio (SNR) for the plurality of subscriber units to produce an 
approximation of the joint optimization expression of an SNR; and 

independently optimizing a set of weighting coefficients of a plurality of sets of 
weighting coefficients based on the approximation of the joint optimization expression of 
an SNR to produce a set of optimized weighting coefficients, wherein each set of 
optimized weighting coefficients of the plurality of sets of optimized weighting 
coefficients corresponds to, and is utilized for a transmission to, a subscriber unit of the 
plurality of subscriber units and wherein each subsc riber unit of the plurality of subscriber 
units is associated with a different beam of a plurality of beams . 

6. (Original) The method of claim 5, wherein each optimized weighting coefficient in a 
set of optimized weighting coefficients corresponds to an array element of the plurality of 
array elements and wherein the method further comprises steps of: 

modulating a plurality of signals to produce a plurality of modulated signals, 
wherein each signal of the plurality of signals is modulated based on an optimized 
weighting coefficient of the set of optimized weighting coefficients; 

transmitting each modulated signal of the plurality of modulated signals via an 
array element of the plurality of array elements. 

7. (Original) The method of claim 5, wherein each subscriber unit of the plurality of 
subscriber units comprises a Rake receiver, wherein a covariance of an output of the Rake 
receiver of each subscriber unit comprises a contribution to the covariance by the other 
subscriber units of the plurality of subscriber units, wherein the step of approximating one 
or more terms in a joint optimization expression of an SNR comprises a step of 
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approximating the covariance of an output of the Rake receiver of each subscriber unit 
with a contribution to the co variance by the other subscriber units, 

8. (Original) The method of claim 5, wherein the transmitting communication device 
operates in an environment where inter-cell interference dominates intra-cell interference, 
wherein the step of approximating one or more terms in a joint optimization expression of 
an SNR comprises a step of assuming that the ratio of intra-cell interference to inter-cell 
interference is equal to zero. 

9. (Currently Amended) The method of claim 5, wherein the transmitting 
communication device operates in an environment where intra-cell interference 
dominates inter-cell interference, wherein the step of approximating one or more terms in 
a joint optimization expression of an SNR comprises a step of assuming thot th e ratio o f 
intra - cell interferenc e to inter coll interference approaohas-infinity a high geometry 
propagation environment . 

10. (Currently Amended) The method of claim 5, wherein the communication system 
further comprises a plurality of communication channels, wherein each communication 
channel of the plurality of communication channels is allocated to a subscriber unit of the 
plurality of subscriber units, wherein a power allocat e d by the ttaftsmitting 
ee mmunioation devic e to e ach oonraraication channel ia a TQaoonnblo - small fraction of 
much l e ss than tli e -t ote l power transmitt e d by tho communication device, wherein each 
subscriber unit of the plurality of subscriber units comprises a Rake receiver, wherein a 
covariance of an output of the Rake receiver of each subscriber unit comprises a 
contribution to the covariance by the other subscriber units of the plurality of subscriber 
units, wherein the step of approximating one or more terms in a joint optimization 
expression of an SNR comprises a step of assuming that the covariance is equal to the 
contribution to the covariance by the other subscriber units of the plurality of subscriber 
units. 
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11. (Currently Amended) In a communication system comprising a plurality of 
subscriber units, a transmitting communication device comprising: 

an antenna array comprising a plurality of array elements; 

a plurality of weighters, wherein each weighter of the plurality of weighters is 
coupled to an element of the plurality of elements; and 

a processor coupled to each weighter of the plurality of weighters, wherein the 
processor jointly optimizes a plurality of weighting coefficients for use in transmissions 
to the plurality of subscriber units and wherein each weighting coefficient of the plurality 
of weighting coefficients is associated with an element of the plurality of elements and is 
further associated with a subscriber unit of the plurality of subscriber units and wherein 
each subscriber unit of the plurality of subscriber units is associated with a different beam 
of a plurality of beams . 

12. (Original) The communication device of claim 11, wherein when the communication 
device transmits data to a subscriber unit of the plurality of subscriber units, the processor 
provides to each weighter of the plurality of weighters the weighting coefficient 
associated with the subscriber unit and with the element coupled to the weighter, and 
wherein each weighter then modulates a signal based on the weighting coefficient 
received from the processor, 

13. (Original) The communication device of claim 11, wherein the processor jointly 
optimizes a plurality of weighting coefficients by determining values for the plurality of 
weighting coefficients that jointly maximize a signal-to-noise ratio for each subscriber 
unit. 

14. (Original) The communication device of claim 11, wherein the processor jointly 
optimizes a plurality of weighting coefficients based on information concerning a 
p] urality of propagation channels and an autocorrelation of background interference and 
wherein each propagation channel of the plurality of propagation channels is a 
propagation channel between a subscriber unit of the plurality of subscriber units and an 
array element of the plurality of array elements. 
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15. (Currently Amended) In a communication system comprising a plurality of 
subscriber units, a transmitting communication device comprising: 

an antenna array comprising a plurality of an-ay elements; 

a plurality of weighters, wherein each weighter of the plurality of weighters is 
coupled to an element of the plurality of elements; and 

a processor coupled to each weighter of the plurality of weighters, wherein the 
processor approximates one or more terms in an expression which jointly optimizes a 
signal-to-noise ratio (SNR) for the plurality of subscriber units to produce an 
approximation of the joint optimization expression of an SNR and independently 
optimizes a set of weighting coefficients of a plurality of sets of weighting coefficients 
based on the approximation of the joint optimization expression of an SNR to produce a 
set of optimized weighting coefficients, wherein each set of optimized weighting 
coefficients of the plurality of sets of optimized weighting coefficients corresponds to, 
and are utilized for transmissions to, a subscriber unit of the plurality of subscriber units 
and wherein each subscriber unit of the plurality of subscriber units is a ssociated with a 
different beam of a plurality of beams , 

16. (Original) The communication device of claim 15, wherein each optimized 
weighting coefficient in a set of optimized weighting coefficients corresponds to an array 
element of the plurality of array elements, wherein when the communication device 
transmits data to a subscriber unit of the plurality of subscriber units, the processor 
provides to each weighter of the plurality of weighters an optimized weighting coefficient 
associated with the subscriber unit and with the element coupled to the weighter, and 
wherein each weighter then modulates a signal based on the weighting coefficient 
received from the processor. 

17. (Original) The communication device of claim 15, wherein each subscriber unit of 
the plurality of subscriber units comprises a Rake receiver, wherein a covariance of an 
output of the Rake receiver of each subscriber unit comprises a contribution to the 
covariance by the other subscriber units of the plurality of subscriber units, wherein the 
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processor approximates one or more terms in a joint optimization expression of a signal- 
to-noise ratio (SNR) by approximating the covariance to be equal to the contribution to 
the covariance by the other subscriber units. 

18. (Original) The communication device of claim 17, wherein the approximation of the 
contribution to the covariance by the other subscriber units comprises the equation 



Q 2 *fi? =lfl-^l(^ , - 1 H-^ 2 ' 2 )+^^(m-/). 

19. (Original) The communication device of claim 17, wherein the approximation of the 
contribution to the covariance by the other subscriber units comprises the equation 

^ or 

20. (Original) The communication device of claim 17, wherein the approximation of the 
contribution to the covariance by the other subscriber units comprises the equation 
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21, (Original) The communication device of claim 15, wherein the communication 
device operates in an environment where inter-cell interference dominates intra-cell 
interference, wherein the processor approximates one or more terms in a joint 
optimization expression of a signal-to-noise ratio (SNR) by assuming that the ratio of 
intra-cell interference to inter-cell interference is equal to zero. 



22. (Currently Amended) The communication device of claim 15, wherein the 
communication device operates in an environment where intra-cell interference 
dominates inter-cell interference, wherein the processor approximates one or more terms 
in a joint optimization expression of a signal-to-notse ratio (SNR) by assuming that th e 
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Ea6 o - of™intrn - cell interference to inter coll kttcrfcrenoo approaohoo infinity a high 
geometry propagation environment 

23. (Currently Amended) The communication device of claim 15, wherein the 
communication system further comprises a plurality of communication channels, wherein 
each communication channel of the plurality of communication channels is allocated to a 
subscriber unit of the plurality of subscriber units, wherein a pow cg-^ aUocated by the 
communi cation - devic e to e ach c ommunication cha nne l i^fr - r - easonable s mall ftactiaa-ef 
much le ss than the to ta l - power transmitted by -4fa e - communication d evice wherein each 
subscriber unit of the plurality of subscriber units comprises a Rake receiver, wherein a 
covariance of an output of the Rake receiver of each subscriber unit comprises a 
contribution to the covariance by the other subscriber units of the plurality of subscriber 
units, wherein the processor approximates one or more terms in a joint optimization 
expression of a signal-to-noise ratio (SNR) by assuming that the covariance is equal to 
the contribution to the covariance by the other subscriber units of the plurality of 
subscriber units. 
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